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57 ABSTRACT 
A water impervious laminated material is described. A 
preferred embodiment comprises a three-ply hydropho 
bic microfine fiber structure sandwiched between and 
fuse bonded to two layers of conjugate fibers having a 
low melting sheath and a high melting core. The inner 
ply of the hydrophobic microfine fiber structure is rela 
tively high melting while the two outer plies of the 
hydrophobic micofine fiber structure film are low melt 
ing. The sheaths of the conjugate fibers have been fuse 
bonded to the hydrophobic microfine fiber structure at 
a temperature below the melt temperature of the cores 
of the conjugate fibers so that the cores retain their 
initial fiber-like integrity. 

7 Claims, 2 Drawing Figures 
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1. 

MICROFINE FIBER LAMINATE 

This is a continuation-in-part of application Ser. No. 
667,689, filed Nov. 2, 1984, and now abandoned which 5 
in turn is a division of application Ser. No. 588,038, filed 
Mar. 9, 1984, now U.S. Pat. No. 4,508,113. 
This invention relates to water impervious microfine 

fiber laminated materials and more particularly to ab 
sorbent disposable drapes which are impermeable to the 10 
passage of microorganisms and fluids. 

BACKGROUND OF THE INVENTION 

The purpose of the surgical drape is to place a bac 
teria barrier between the aseptic operative field and 15 
areas which are incapable of surgical cleansing. The 
drape also provides the physician while working on the 
patient, a sterile area on which to lay surgical instru 
ments and the like. The drape should be sufficiently 
flexible or drapable so that it may somewhat conform to 20 
the contour of the body which it is covering, and so that 
it may hang down over the edges of the operating table 
without interfering with the physician's work. The 
drape should be absorbent so that it may collect exudate 
from the operative site and should also provide enough 25 
friction so that the drape does not slide off the patient 
during the operation. 

Microfine fiber fabrics (preferably produced by melt 
blowing) are useful in surgical drapes, as repellants or 
impervious bacterial barriers. Due to a variety of end- 30 
user needs, it is desirable at times to have a more textile 
like surface or an absorbent fabric surface on this imper 
vious structure. To accomplish this objective, lamina 
tion techniques involving adhesives or thermal bonding 
can be employed, but they can present problems in 35 
rupturing the fabric or interfering with some other as 
pect of the product functionality due to the inclusion of 
adhesives. The present invention, as described hereinaf 
ter, overcomes these problems. 

Certain disposable drapes are known which consist of 40 
nonwoven mats of heat fusible fibers fused to one or 
both sides of nonwoven fabrics comprising multiple 
plies of microfine fibers. However, in producing this 
type of fabric, the heat fusible fibers arefused so that the 
integrity of the fibers is destroyed. The present inven- 45 
tion provides a multiple ply hydrophobic microfine 
fiber structure which is preferably area fuse bonded on 
at least one side to a layer of conjugate fibers having a 
low melting sheath and a high melting core. The 
sheaths of the conjugate fibers are fuse bonded to the 50 
hydrophobic microfine fiber structure at a temperature 
below the melt temperature of the cores of the conju 
gate fibers so that the cores retain their initial fiber-like 
integrity. A preferred embodiment of the present inven 
tion comprises a three-ply hydrophobic microfine fiber 55 
structure sandwiched between and preferably area fuse 
bonded to two layers of conjugate fibers. The inner ply 
of the hydrophobic microfine fiber structure is rela 
tively high melting while the two outer plies of the 
hydrophobic microfine fiber structure are low melting, 60 
the melt temperature of the outer plies of the hydropho 
bic microfine fiber structure being close to the melt 
temperature of the conjugate fiber sheaths, so that ex 
cellent fusion takes place when these conjugate fiber 
sheaths and the outer plies of the hydrophobic micro- 65 
fine fiber structure are bonded together or emboss 
bonded. In addition, the inner core of the three-ply 
hydrophobic microfine fiber structure is not fused dur 

2 
ing the bonding procedure and this prevents any large 
perforations being formed in the hydrophobic microfine 
fiber structure during emboss bonding. Thus, there is no 
interruption of the impervious nature of the total struc 
ture. 

The laminate of the present invention is useful not 
only for surgical drapes but also in the areas of filter 
media such as surgical face masks. In this connection, 
the bulky microfine fiber core provides the tortuous 
path for bacterial filtration and the microfine fiber com 
ponents on the surface of the hydrophobic microfine 
fiber structure provides good bonding or lamination 
with the surface veneer of conjugate fibers required for 
strength and abrasion resistance of the total structure. 
This combination enhances the fabrication of the resul 
tant product through the elimination of slippage and 
buckling between the multiple plies and at the same time 
ensures better performance through molding operations 
where there would be uniform stretch distribution in 
the total composite rather than a tendency to fracture 
the microfine fiber core. 
The expression "area fuse bonding,” between two 

contacting surface, as used herein, means that fuse 
bonding takes place over the entire area of the contact 
ing surfaces. 
The microfine fibers utilized in the present invention 

are preferably produced by melt blowing. However, 
microfine fibers can also be produced, for instance, by a 
centrifugal spinning operation (see Vinicki's U.S. Pat. 
No. 3,388,194). 

THE PRIOR ART 

The Kitson et al. U.S. Pat. No. 4,196,245 describes a 
composite nonwoven fabric which comprises at least 
two hydrophobic plies of microfine fibers and at least 
one nonwoven cover ply. There is no disclosure in 
Kitson et al. concerning the use of conjugate fibers for 
the nonwoven cover ply. Kitson describes the need to 
avoid high levels of bond area in order to prevent high 
degrees of stiffness and reductions in porosity. This 
requires Kitson to use discontinuous bonds as the way 
to achieve desired properties. Utilizing the prefeered 
structure described in the present application, wherein. 
area fuse bonding takes place, allows the achievement 
of overall or area bonding of the surface web to the 
microporous system since bonding is achieved and sta 
bilization of the structure takes place at every point in 
which a conjugate fiber comes into contact with a mi 
croporous component. This allows overall bonding 
with the impervious component without reductions in 
porosity and with the advantages of superior stabiliza 
tion of the microfiber structure. 

Floden in U.S. Pat. No. 3,837,995 describes a web 
containing one or more layers of melt blown fibers and 
one or more layers of larger diameter natural fibers. No 
conjugate fibers are disclosed. 

Prentice in U.S. Pat. No. 3,795,571 describes a non 
woven sheet of melt blown thermoplastic fibers com 
prising a plurality of laminated nonwoven mats of melt 
blown thermoplastic fibers. No cover ply of conjugate 
fibers is disclosed. 
Ross in U.S. Pat. No. 3,695,967 describes a laminated 

material having fibrous surfaces made by laminating a 
nonwoven fibrous layer/thermoplastic film/nonwoven 
fibrous layer assembly. Lamination of the assembly is 
accomplished by pressing it with at least one surface 
which has a multiplicity of closely spaced raised areas 
while heating the assembly so that at least a portion of 
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the thermoplastic film is raised to a temperature above 
its softening point. There is no disclosure in Ross con 
cerning the use of conjugate fibers nor of microfine 
fibers, and, in any event, the laminated material pro 
duced by Ross is perforated and thus would not be 
suitable for use as a drape which necessarily must be 
made impermeable to the passage of microorganisms 
and fluids. 
A number of patents disclose the general concept of 

bonding a nonwoven fibrous bat to a water impervious 
plastic film, but in no case is there any disclosure con 
cerning the use of microfine fiber plies instead of plastic 
film, coupled with the utilization of conjugate fibers in 
the nonwoven bat, and thus when fuse bonding takes 
place between the nonwoven non-conjugate fibers and 
the plastic sheet, said fibers will tend to melt in the areas 
wherein fusion takes place and completely lose their 
fiber-like integrity. This has the effect of reducing the 
loft or low bulk density characteristics of the nonwoven 
bat so that the absorption capacity and strength of the 
bat is also reduced. Examples of patents disclosing the 
bonding of bats of monofilament fibers to plastic sheets 
are as follows: Stoller, U.S. Pat. No. 3,988,519; Porto 
lani, U.S. Pat. No. 3,551,284 and Prentice, U.S. Pat. 
No. 3,676,242. 
The Gore et al. U.S. Pat. No. 4, 194,041 describes a 

waterproof laminate comprising an outer layer of a 
hydrophobic material and an inner layer which permits 
the transfer of moisture vapor. Textile layers can be 
added for strength and aesthetic characteristics. The 
textile layers are on the outside of the laminate of the 
textile layers and the hydrophobic and moisture-vapor 
permeable layers. No conjugate fibers are disclosed. 
The Falcone U.S. Pat. No. 3,513,057 describes a pro 

cess for bonding textile fibers to elastomeric ethylene/- 
higher alpha-olefin copolymers. In this case, too, no 
conjugate fibers are disclosed. 
The Hansen U.S. Pat. No. 3,809,077 discloses a surgi 

cal drape constructed of two layers of thin absorbent 
compacted webs of randomly interlaced staple textile 
fibers having disposed therebetween a thin drapable 
impervious sheet of a thermoplastic film which is adher 
ently bonded to the absorbent sheets across the contact 
ing surfaces thereof by means of a soft latex adhesive. 
The fuse bonding of conjugate fibers is not disclosed. 
The present invention provides a soft drapable com 

posite which is impervious to water. The use of conju 
gate fibers composed of higher and lower melting com 
ponents, preserves the integrity of the higher melting 
component, in view of the fact that the fusion process is 
carried out below the melting temperature of the higher 
melting component. The preservation of the integrity of 
the fibers, maintains the high loft or low bulk density 
characteristics of the nonwoven layers in order to 
achieve good absorption capacity and strength. Fur 
thermore, in accordance with a preferred embodiment 
of the present invention, the melt temperature of the 
outer layers of the hydrophobic microfine fiber struc 
ture is chosen so as to substantially match the melt 
temperature of the lower melting component of the 
conjugate fiber. In this manner a far stronger and more 
intimate bond is formed, especially in the instance 
wherein the same material is used for the outer ply of 
the hydrophobic microfine fiber structure as well as the 
lower melting component of the conjugate fiber. Fur 
thermore, the bonding of the hydrophobic microfine 
fiber structure to the conjugate fibers can take place 
without significantly changing the hand or moisture, 
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4 
vapour transmission (M.V.T.) of the hydrophobic mi 
crofine fiber structure. 

In addition, the preferred embodiment of the present 
invention utilizes a hydrophobic microfine fiber struc 
ture comprising a three-ply structure in which the cen 
tral ply possesses a higher melt temperature than the 
two outer plies. It is very unlikely that the inner ply of 
the three-ply hydrophobic microfine fiber structure, 
would be punctured during emboss bonding, especially 
in view of the fact that said inner ply is chosen to pos 
sess a melt temperature above that at which bonding 
between the hydrophobic microfine fiber structure and 
the layers of conjugate fibers, takes place. This feature 
is highly important in the case of a barrier drape in 
which bacterial transfer must be prevented. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there is 
provided a water impervious laminated material com 
prising at least one layer of conjugate fibers, said layer 
of conjugate fibers having a first face and an opposite 
face, said conjugate fibers being composed of a lower 
melting component and a higher melting component, 
wherein a substantial proportion of the surfaces of said 
conjugate fibers comprises said lower melting compo 
nent, said lower melting component of said conjugate 
fibers which lie on said first face preferably being area 
fuse bonded to a first ply of a hydrophobic structure 
comprising multiple thermoplastic plies of microfine 
fibers having a fiber diameter of up to 10 microns, 
which structure comprises said first ply and at least one 
additional ply, said first ply of said hydrophobic micro 
fine fiber structure possessing a lower melt temperature 
than said additional ply of said hydrophobic microfine 
fiber structure, said lower melting component of said 
conjugate fibers having been fuse bonded at a tempera 
ture below the melt temperature of said higher melting 
component of said conjugate fibers so that the latter 
component retains its initial fiber-like integrity. Prefera 
bly, the melt temperature of the lower melting compo 
nent of the conjugate fibers is not more than 35° C. 
higher or lower than the melt temperature of the first 
ply of the hydrophobic microfine fiber structure. In this 
connection, it is important that the lower melting com 
ponent of the conjugate fibers and the first ply of the 
microfine fiber structure have melt compatibility. This 
means that the polymers in question should melt at near 
the same temperature and are thus able to flow one into 
another so as to generate the maximum bond strength. 
The melt temperatures in this connection should not 
differ by more than 35° C. 

In accordance with a preferred embodiment of the 
present invention, there is provided a water impervious 
laminated material comprising an inner hydrophoblic 
microfine fiber structure sandwiched between two lay 
ers of conjugate fibers, each of said layers of conjugate 
fibers having a first face and an opposite face, said con 
jugate fibers being composed of a lower melting compo 
nent and a higher melting component, wherein a sub 
stantial proportion of the surfaces of said fibers com 
prises said lower melting component, said hydrophobic 
microfine fiber structure comprising a three-ply struc 
ture having an inner ply sandwiched between and 
bonded to two outer plies, each ply comprising a web of 
microfine fibers having a fiber diameter of up to 10 
microns, said inner ply of said hydrophobic microfine 
fiber structure having a melt temperature higher than 
the melt temperatures of each of said outer plies of said 
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hydrophobic microfine fiber structure, said lower melt 
ing components of both layers of said conjugate fibers 
which lie on said first face having been fuse bonded to 
the adjacent outer plies of said hydrophobic microfine 
fiber structure at a temperature below the melt tempera 
ture of said higher melting component of said conjugate 
fibers, so that the latter component retains its initial 
fiber-like integrity. 

In accordance with a further embodiment of the pres 
ent invention, at least one of the two layers of conjugate 
fibers is blended with non-conjugate fusible fibers, with 
the proviso that the first face of said layer of conjugate 
fibers contains a plurality of conjugate fibers in the 
blend. The specific nature and melt temperatures of the 
non-conjugate portions of the blend are not critical 
since the conjugate-rich material in the first face of the 
layer which is fused to the hydrophobic microfine fiber 
structure ensures the good bonding features provided 
by the present invention. 
The outer plies of the hydrophobic microfine fiber 

structure of the present invention (which constitute the 
lower melting plies thereof) may consist of any suitable 
relatively low melting thermoplastic polymer such as 
ethylene/propylene copolymer, polyester copolymer, 
low density polyethylene, ethylene/vinyl acetate co 
polymer, polyethylene, chloronated polyethylene, or 
polyvinylchloride. A preferred higher melting innerply 
of the hydrophobic microfine fiber structure comprises 
isotactic polypropylene. However, a number of other 
higher melting thermoplastic materials such as polyes 
ter or polyamide may also be used. Although continu 
ous filaments of conjugate fibers may be employed in 
accordance with the present invention, nevertheless, 
the preferred conjugate fibers are textile length, that is 
they are fibers having lengths of from inch and prefer 
ably from inch up to about 3 inches or more in length. 
Such conjugate fibers can be bi-component fibers such 
as the sheath/core or side-by-side bi-component fibers 
wherein there is a lower melting component and a 
higher melting component, with a significant propor 
tion and preferably a major proportion of the surface of 
the fiber being the lower melting component. Prefera 
bly the lower melting component is a polyolefin, and 
most preferably polyethylene. In many cases the sheath 
/core bi-component fibers are preferred because they 
exhibit a better bonding efficiency than the side-by-side 
bi-component fibers, and because in some cases the 
side-by-side bi-component fibers may exhibit an exces 
sive tendency to curl, crimp, or shrink during the heat 
bonding step. Both concentric and eccentric sheath 
/core bi-component fibers can be used. 
The nonwoven conjugate fiber layers of the present 

invention can have basis weights from about 0.25 to 
about 3.0 ounces per square yard. The bulk density of 
said layers of conjugate fibers will be below about 0.1 
grams per cubic centimeter, e.g., from about 0.03 to 
about 0.08 grams per cubic centimeter, and preferably 
from 0.04 to about 0.06 grams per cubic centimeter. The 
conjugate fiber nonwoven layers used in the present 
invention have a good absorbent capacity and the excel 
lent resistance of the nonwoven layers to wet collapse 
contributes to this absorbent capacity. 

In the thermal bonding step the lower melting com 
ponent of the conjugate fiber is at least partially fused so 
that where the fused surface touches another conjugate 
fiber, welding or fusing together of the two fibers will 
occur. It is important in order to achieve the objects of 
this invention that the conjugate fibers remain fibers, 
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6 
i.e., that the higher melting component of the conjugate 
fiber not melt or shrink significantly and thereby be 
come beads or the like. 

In accordance with a preferred embodiment of the 
present invention, the inner ply of the hydrophobic 
microfine fiber structure comprises isotactic polypro 
pylene and the two outer plies comprise ethylene/vinyl 
acetate copolymer. The preferred conjugate fiber com 
prises a polyethylene/polyester sheath/core bi-compo 
nent fiber. A further desirable embodiment of the hy 
drophobic microfine fiber structure used in the present 
invention is one in which the inner ply comprises isotac 
tic polypropylene and the two outer plies comprise 
polyethylene. Yet a further desirable embodiment of the 
hydrophobic microfine fiber structure used in the pres 
ent invention is one in which the inner ply comprises 
isotactic polypropylene, one of the outer plies com 
prises polyethylene and the other of the outer plies 
comprises ethylene/vinyl acetate copolymer. 
The preferred three-ply hydrophobic microfine fiber 

structure used in the present invention may be prepared 
by laminating separate components together and there 
after said components may be heat bonded together. 
The present invention also includes a process for 

preparing a water impervious laminated material com 
prising at least one layer of conjugate fibers, said layer 
of conjugate fibers having a first face and an opposite 
face, said conjugate fibers being composed of a lower 
melting component and a higher melting component, 
wherein a substantial proportion of the surfaces of said 
conjugate fibers comprises said lower melting compo 
nent, said lower melting component of said conjugate 
fibers which lie on said first face being fuse bonded to a 
first ply of a hydrophobic structure comprising multiple 
thermoplastic plies of microfine fibers having a fiber 
diameter of up to 10 microns, which structure com 
prises said first ply and at least one additional ply, said 
first ply of said hydrophobic microfine fiber structure 
and possessing a lower melt temperature than said addi 
tional ply of said structure, said lower melting compo 
nent of said conjugate fibers having been preferably 
area fuse bonded at a temperature below the melt tem 
perature of said higher melting component of said con 
jugate fibers so that the latter component retains its 
initial fiber-like integrity; 

said process comprising forming an assembly of said 
hydrophobic microfine fiber structure and at least one 
layer of said conjugate fibers placed adjacent to said 
first ply of said hydrophobic microfine fiber structure; 

subjecting said assembly to a temperature sufficient to 
fuse said lower melting component of said conjugate 
fibers which lie on said first face as well as the first ply 
of the hydrophobic microfine fiber structure in contact 
with said conjugate fibers without fusing the higher 
melting component of said conjugate fibers nor the 
additional ply of the hydrophobic microfine fiber struc 
ture, while maintaining said assembly under minimal 
pressure; and 

cooling said assembly to resolidify said lower melting 
component of the conjugate fibers as well as said first 
ply of said hydrophobic microfine fiber structure, 
whereby said conjugate fibers are firmly bonded to said 
hydrophobic microfine fiber structure without impair 
ing the integrity of said higher melting component of 
said fibers. 

In accordance with a preferred embodiment of the 
invention there is provided a process for preparing a 
water impervious laminated material comprising an 
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inner hydrophobic microfine fiber structure sand 
wiched between two layers of conjugate fibers, each of 
said layers of conjugate fibers having a first face and an 
opposite face, said conjugate fibers being composed of a 
lower melting component and a higher melting compo 
nent, wherein a substantial proportion of the surfaces of 
said fibers comprises said lower melting component, 
said hydrophobic microfine fiber structure comprising a 
three-ply structure having an inner ply sandwiched 
between and bonded to two outer plies, each ply com 
prising a web of microfine fibers having a fiber diameter 
of up to 10 microns, said inner ply of said hydrophobic 
microfine fiber structure having a melt temperature 
higher than the melt temperatures of each of said outer 
plies of said hydrophobic microfine fiber structure, said 
lower melting components of both layers of said conju 
gate fibers which lie on said first faces having been 
preferably area fuse bonded to the adjacent outer plies 
of said hydrophobic microfine fiber structure at a tem 
perature below the melt temperature of said higher 
melting component of said conjugate fibers, so that the 
latter component retains its initial fiber-like integrity; 

said process comprising forming an assembly of said 
hydrophobic microfine fiber structure sandwiched be 
tween two layers of said conjugate fibers; 

subjecting said assembly to a temperature sufficient to 
fuse said lower melting components of said conjugate 
fibers which lie on said first faces in both of said layers 
thereof as well as both of said outer plies of said hydro 
phobic microfine fiber structure without fusing the 
higher melting components of said conjugate fibers nor 
the inner ply of the hydrophobic microfine fiber struc 
ture, while maintaining the assembly under minimal 
pressure; and 

cooling said assembly to resolidify said lower melting 
components of the fibers as well as said outer plies of 
said hydrophobic microfine fiber structure, whereby 
said fibers are firmly bonded to said hydrophobic mi 
crofine fiber structure without impairing the integrity of 
said higher melting component of said fibers. 
The above mentioned fusing step may be carried out 

by means of a heated embossing calender or preferably 
by passing the assembly through an oven while said 
assembly is held between two porous belts under light 
pressure for area fuse bonding. Furthermore, the ther 
mal bonding step may also be carried out by any other 
suitable means for applying localized heat such as by 
Sonic means, lasers, infrared heating or other types of 
radiant heating. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevation of an apparatus 
suitable for carrying out the process of the invention; 
and 

FIG. 2 is a cross-section of the laminated material of 
the present invention. 

Referring first to FIG. 1, one preferred arrangement 
of an apparatus for carrying out the process of the in 
vention is disclosed. The apparatus shown in FIG. 1 is 
suitable for making the laminated material of the inven 
tion comprising a core of a three-ply microfine fiber 
structure with facings of heat-fusible conjugate fibers 
on both faces of said core. A web 10 of heat-fusible 
conjugate fibers is laid down as from a card 12 on an 
endless belt 14. A laminated three-ply hydrophobic 
microfine fiber structure 20, fed from let-off 22, is then 
laid on top of web 10. The hydrophobic microfine fiber 
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8 
structure 20, after having been laid upon web 10 forms 
a double layer web 28. 
Web 28 is then passed under another station wherein 

a second web of heat-fusible conjugate fibers 30 is laid 
on top as from a card 32. Although webs 10 and 30 are 
preferably prepared from cards, nevertheless, air-laid 
webs may also be used although the latter procedure is 
not particularly suitable in the instance wherein the 
webs are light weight. Although webs 10 and 30 are 
preferably fuse bonded in a subsequent step, said webs 
10 and 30 may have been initially fuse bonded, in a prior 
step, before they are laid on either side of the laminated 
microfine fiber structure 20. 

After web 30 is laid on top of the double layer web 
28, the resulting triple layer web 34 is then passed 
through a fusion unit 36 to fuse the lower melting com 
ponent of the conjugate fibers in webs 10 and 30 while 
maintaining the integrity of the higher melting compo 
nent of these fibers as fibers, and to fuse or soften the 
outer surfaces of the laminate hydrophobic microfine 
fiber structure 20 so as to securely bond webs 10 and 30 
on either side of laminated structure 20. When the mul 
tiple layer web emerges from the fusion unit 36, it cools 
to thereby form the material 38 of the invention. When 
the material 38 cools, the fused lower melting compo 
nent of the conjugate fibers, solidifies, and bonds then 
form where their surfaces touch other fibers. The mate 
rial 38 is then collected on a conventional wind-up 40. 
Any suitable means of fusion bonding may be used in 
fusion unit 36 such as by means of a conventional heated 
embossing calender, or by passing the assembly through 
an oven while said assembly is held between two porous 
belts under light pressure. 

FIG. 2 shows a cross-sectional view of the laminated 
material of the present invention. Thus the laminated 
hydrophobic microfine fiber structure 20 comprising 
low melting outer plies 13 and 15 and higher melting 
inner ply 14 are shown sandwiched between layers 10 
and 30 of conjugate fibers. The temperature of the fu 
sion unit 36 is maintained below that of the melt temper 
ature of the higher melting component of the conjugate 
fibers as well as below the melt temperature of inner ply 
14 of the laminated hydrophobic microfine fiber struc 
ture 20. In the instance wherein structure 20 consists of 
a polypropylene core 14 and low melting ethylene/vi 
nyl acetate copolymer plies 13 and 15, sandwiched 
between two layers of conjugate fibers 10 and 30 com 
prising a polyethylene/polyethyleneterephthalate 
sheath/core bi-component fiber, the temperature main 
tained in the fusion unit (whether the composite is belt 
or embossed bonded) is preferably in the range of 135° 
C. to 45 C. 
The exact temperatures employed in the fusion unit 

36 will depend upon the nature of the conjugate fiber 
used and the dwell time employed in the fusion unit. 
For instance when the lower melting component of the 
conjugate fiber is polyethylene, the bonding tempera 
ture is usually from about 110° C. to about 150° C., and 
when the lower melting component is polypropylene, 
the bonding temperature is usually from about 150° C. 
to about 170° C. Dwell times in the fusion unit will 
usually vary from about 0.01 seconds to about 15 sec 
onds. Specific conditions under which the thermal 
bonding is achieved are illustrated in the examples be 
low. The temperatures referred to are the temperatures 
to which the fibers are heated in order to achieve bond 
ing. In order to achieve high speed operations, much 
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higher temperatures with short exposure times can be 
used. 
The examples below illustrate various aspects of the 

invention. 

EXAMPLE 1. 

A laminated material is made by a procedure analo 
gous to that illustrated in FIG. 1 using a three-ply hy 
drophobic microfine fiber structure consisting of a core 
of polypropylene microfine fibers sandwiched between 
two plies of low melting ethylene/vinyl acetate micro 
fine fibers. The thickness of the compressed three-ply 
structure is 10 mil. The uncompressed polypropylene 
core has a softening range of 145-160° C. and a melting 
point of about 165 C. The ethylene/vinyl acetate co 
polymer has a softening range of 90-100° C. and a 
melting point of about 110° C. 
Webs of through-air bonded conjugate fibers (0.5 

ounces per square yard) prepared by card webbing are 
placed on either side of the three-ply microfine fiber 
structure. The conjugate fibers consist of high density 
polyethylene/polyethyleneterephthalate sheath/core 
bi-component fibers, the core being concentric. The 
high density polyethylene in the conjugate fibers has a 
softening range of 110-125 C. and a melting point of 
about 132 C. The polyethyleneterephthalate core of 
the conjugate fibers has a softening range of 240-260 
C. and a melting point of about 265 C. The polyethyl 
ene comprises 50% of the conjugate fiber. 
The conjugate fiber webs are laminated to the three 

ply hydrophobic microfine fiber structure using a fixed 
gap calender at about 135 C. A minimal compression is 
applied in order to maintain the bulk of the conjugate 
fiber facings. The resulting material is a soft, drapable 
fabric composite which is impervious to water. 

EXAMPLE 2 

Example 1 is repeated with the following modifica 
tions: 
Only a two-ply hydrophobic microfine fiber struc 

ture is used, the lower melting component, (namely the 
ethylene/vinyl acetate copolymer) is placed facing up 
wardly, with the next ply of polypropylene facing 
downwardly. Thereafter, only one layer of the high 
density polyethylene/polyethyleneterephthalate conju 
gate fibers is placed on top of the hydrophobic micro 
fine fiber structure, with the lower layer of conjugate 
fibers being omitted. Otherwise, the bonding procedure 
is the same as that carried out in connection with Exam 
ple 1. The resultant composite material is a soft drapable 
fabric. 

Certain properties of the material obtained in accor 
dance with Example 1 are as follows: 

Thickness of each conjugate fiber facing: 20 mil. 
Thickness of the two-ply hydrophobic microfine 

fiber structure: 10 mils at 1 oz/yd2. 
Weight of composite material ounces/yardz: 1.5 oz 

/yd2. 
The material produced in accordance with Example 

1 is suitable for use as an operating room drape, a tray 
cover for surgical instruments, laporatomy packs, ob 
stetric packs, backing layers for diapers or sanitary 
napkins and for any other applications wherein an ab 
sorbent impermeable material would be desirable. The 
material is also suitable for surgical face masks. 
The material produced in accordance with Example 

1 possesses improved integrity, durability, and strength 
as well as good absorptive capacity with respect to the 
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10 
facing layers. Furthermore, in view of the fact that the 
high melting component of the conjugate fibers of the 
facing layers retain their fiber-like integrity, the bond 
ing strength of the layers of conjugate fibers to the 
hydrophobic microfine fiber structure is much greater 
than would be the case if non-conjugate filaments only 
were to be used for the nonwoven facing layers. 

I claim: 
1. A water impervious laminated material comprising 

at least one layer of conjugate fibers, said layer of conju 
gate fibers having a first face and an opposite face, said 
conjugate fibers being composed of a lower melting 
component and a higher melting component, wherein a 
substantial proportion of the surfaces of said conjugate 
fibers comprises said lower melting component, said 
lower melting component of said conjugate fibers 
which lie on said first face being area fuse bonded to a 
first ply of a hydrophobic structure comprising multiple 
thermoplastic plies of microfine fibers having a fiber 
diameter of up to 10 microns, which structure com 
prises said first ply and at least one additional ply, said 
first ply of said hydrophobic microfine fiber structure 
possessing a lower melt temperature than said addi 
tional ply of said hydrophobic microfine fiber structure, 
said lower melting component of said conjugate fibers 
having been fuse bonded at a temperature below the 
melt temperature of said higher melting component of 
said conjugate fibers so that the latter component re 
tains its initial fiber-like integrity, said first ply of said 
microfine fiber structure having melt compatibility with 
said lower melting component of said conjugate fibers. 

2. The material of claim 1, in which the melt tempera 
ture of the lower melting component of the conjugate 
fibers is no more than 35 C. higher or lower than the 
melt temperature of the first ply of the hydrophobic 
microfine fiber structure. 

3. The material of claim 1, wherein the conjugate 
fiber is a polyethylene/polyester sheath/core bi-compo 
nent fiber. 

4. The material of claim 1, in which the first ply of the 
hydrophobic microfine fiber structure is selected from 
the group consisting of ethylene/vinyl acetate copoly 
mer, polyethylene, chlorinated polyethylene and poly 
vinyl chloride and the additional ply of the hydropho 
bic microfine fiber structure comprises isotactic poly 
propyline. 

5. The material of claim 1 in which said layer of con 
jugate fibers is blended with non-conjugate fusible fi 
bers, with the proviso that said first face of said layer of 
conjugate fibers contains a plurality of conjugate fibers 
in said blend. 

6. A water impervious laminated material comprising 
at least one layer of conjugate fibers, said layer of conju 
gate fibers having a first face and an opposite face, said 
conjugate fibers being composed of a lower melting 
component and a higher melting component, wherein a 
substantial proportion of the surfaces of said conjugate 
fibers comprises said lower melting component, said 
lower melting component of said conjugate fibers 
which lie on said first face being area fuse bonded to a 
first ply of a hydrophobic structure comprising multiple 
thermoplastic piles of microfine fibers having a fiber 
diameter of up to 10 microns, which structure com 
prises said first ply and at least one additional ply, said 
first ply of said hydrophobic microfine fiber structure 
possessing a lower melt temperature than said addi 
tional ply of said hydrophobic microfine fiber structure, 
said lower melting component of said conjugate fibers 



4,684,570 
11 

having been fuse bonded at a temperature below the 
melt temperature of said higher melting component of 
said conjugate fibers so that the latter component re 
tains its initial fiber-like integrity, said fuse bonding 
having been carried out by heating said laminated mate 
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rial while it is held between two porous belts under light 
pressure so that area fuse bonding takes place. 

7. The material of claim 6 in which the melt tempera 
ture of the lower melting component of the conjugate 
fibers is no more than 35 C. higher or lower than the 
melt temperature of the first ply of the hydrophobic 
microfine fiber structure. 
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